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Applications
 Science
 Industry

 Sterilization of medical and pharmaceutical products
 Phytosanitary processing of products
 Cold pasteurization of food
 Sanitization of correspondence
 Safety
 Modification of polymers/crosslinking (pipes, wires and cable sheaths)
 Oil cracking
 Coloring glass and gems
 Ecology
 Doping of semiconductors
 Filters production

 Medicine
 Diagnostics
 Therapy



INDUSTRIAL APPLICATION

Crosslinking

Mail Sanitization Gemstones Cargo Screening

Food irradiation Semiconductor Doping Sterile Insect Ecology

Sterilization

Filters
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Sterilization and bacteria deactivation 

Electron –> X-Ray Converter

X-rays

E-Beam accelerator

E-beam X-ray

E-Beam

E-Beam accelerator



Wire & cable Crosslinking

Trade & Installers



Crosslinking in tires industry
 Benefits of E-beam for tires

 Reduction in material hence in the weight of the tire

 Relatively low cost synthetic rubber can be used instead 
of costly natural rubber without a loss in strength

 The radiation pre-vulcanization of body ply is achieved 
by simply passing the body ply sheet under the scan 
horn of an electron accelerator to expose the sheet to 
high-energy electrons

 Higher production rates

 Construction of green tires

 Reduction of production defects



Food irradiation
Sprouting inhibition

Onions, potatoes, ...

Insect disinfestation
Grains, fruits & vegetables

Delay of Maturation
Fruits & vegetables

Alternative to chemical banned fumigation 

such as ethylene dibromide



Food irradiation

Inactivation of pathogenic bacteria
Salmonella, E-coli 157, listeria, …

Extension of shelf life
Deep frozen products, spices, …



MEDICAL APPLICATIONS

Treatment Diagnosis
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Diagnosis applications - Radiopharmaceutical



Obtaining of radiopharmaceuticals



PET research



Visualization



Radiation therapy



Dose field distribution for different types of 
radiation
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Proton therapy 

Innovative Research Proton Center 
of Radiation Biology and Medicine



Innovative Research Proton Center 
of Radiation Biology and Medicine

 Flash method of proton therapy
 The study of dose rates, total single doses and other parameters of the proton 

beam, which lead to the appearance of a flash effect in pathological tissues and 
their surrounding structures in vivo.

 Flash detectors, ionization chambers.

 Radio modifiers and radio protectors

 The study of the action of existing and well-known radiomodifiers (amino 
acids, for example) and physical effects (hyperthermia) in combination with 
proton beam therapy.

 Gamma imaging for protons

 Creation of devices and methods for measuring gamma radiation fluxes arising from 
the interaction of therapeutic proton beams with the patient's body.

 Quality control of treatment 

 Program methods for quality control of treatment plans for irradiation, as well as 
the quality of work of all nodes and elements of the proton beam therapy system.



Thank you for your attention!
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